OBJECTIVE: Cervical cancer screening programs are widely performed in all around the world. The interpretation of the Pap smear test is a big challenge in gynecology practice particularly when associated with atypical glandular cells. In this study, we performed a retrospective analysis of cytologic results associated with atypical glandular cells in our institution.
Introduction
Due to the technologic development and development in the cervical screening programs, the incidence of the cervical cancer and the mortality of the cervical cancer decreased significantly. 1 The premalignant cells can be detected and its progress to invasive cancer can be successfully prevented by means of cytological screening. By cytological screening, premalignant cells can be detected and progress to invasive cancer can be prevented. The early detection of these premalignant cells is crucial since it gives sufficient time before malignant transformation takes place. Cervix is accessible to get exfoliated cells by Pap smear test. Pap smear test is inexpensive and can be easily be done; so it is one of the best screening tests that has ever been investigated.
Most of the cervical cancer cells take origin from squamous cells of the ectocervix. In last few decades, by the help of widely used cervical cancer screening programs, the incidence of the squamous cervical cancer decreased and cervical adenocarcinomas increased relatively particularly in younger women. [2] [3] Percentage of the adenocarcinoma to all cervical cancer increased from 5 to 20-25. 4 This increase suggests that the screening test is not efficient to detect the premalignant cells of the adenocarcinoma. The clinical importance of detecting premalignant cell in the Pap smear test is to decide about treatment or follow up. Premalignant cells may regress spontaneously. However, some women may require treatment whose Pap smear results denote high grade histological abnormalities or cervical carcinoma. There should be a balance between follow-up and over treatment. Unfortunately early detection of premalignant cells is not possible every time. It is easy to sample the squamous cell of cervix by Pap test. The squamous lesion is also easy to detect on colposcopic examination. The anatomy of the cervix is more suitable to evaluate ectocervix. Endocervix evaluation is more difficult by direct examination or colposcopic examination so the interpretation of atypical glandular cells (AGC) which are derived from endocervix is very difficult. As a result, the algorithm of the atypical glandular cell on Pap smear test is a challenge in gynecology. 5 In addition to malignant situations, approximately 60% of AGC on Pap test is due to benign conditions. 6 Endocervicitis, endometriosis, micro glandular hyperplasia, tubal metaplasia, lower uterine segment cells, post conization sampling, radiation effect, thermal injury, endometrial polyp, exogenous hormone effect, pregnancy, endosalpingiosis may cause AGC cytology. For this reason, current guidelines recommend extensive evaluation of the women whose Pap smear test reported as AGC. [6] [7] [8] [9] Bethesda is a kind of system used for cervical and vaginal cytological examinations and used for Pap smear test results reporting. Bethesda system was defined for the first time in 1988 and revised two times in 1991 and 2001. [10] [11] [12] [13] An atypical glandular cell of undetermined significance (formerly AGUS) was changed as AGC to avoid confusion with ASCUS. 14 The last revision of Bethesda system was done in 2001 and atypical glandular cells was divided in to three categories; AGC not otherwise specified (NOS), AGC favor neoplasia (AGC-FN) and adenocarcinoma in situ (AIS). By these changes in terminology, the number of detected cytological glandular abnormalities increased. [15] [16] [17] Cancer screening program in Turkey continues and cervical cancer screening in 2013 increased 23% when compared 2012. 18 The Ministry of Health refers women with high risk HPV DNA (+) results to hospitals for further evaluation and treatment.
The main purpose of this study is to make correlation between cytology and histopathology of AGC-NOS and AGC-FN subtypes and give additional information to literature about the refined treatment and follow up algorithm of the AGC.
Material and Method
In this study, the results of endocervical curettage (ECC), endometrial sampling and cervical biopsies taken under colposcopic examination of 122 sequential women with a diagnosis of AGC on pap-smear in our center between 2003 and 2013 were assessed retrospectively. All smears were done conventionally. The AGC terminology was used according to the Bethesda System (2001). In our study, all the AGC reported smear tests were evaluated retrospectively and two main groups; AGC-FN and AGC-NOS were compared. The main criteria to define atypical cell as AGC-NOS were; (1) loss of orderly architecture with nuclei overlapping and crowding, (2) nuclear enlargement up to 5 times of the size of normal endocervical nuclei (nuclear enlargement: 2 times: reactive), (3) increased nucleus/cytoplasm ratio, (4) presence of nucleoli, (5) mild hyperchromasia, (6) some variations in nuclear size and shape.
For the AGC, the traditional treatment strategy was to refer to colposcopy if any abnormalities detected in the second smear. However, lots of new studies show that one third of the women with AGC smear result have borderline or high grade glandular abnormalities including adenocarcinoma of the cervix or endometrium and other pathologies. [19] [20] [21] These studies changed the management of the AGC in a way that one single glandular abnormality in smear is enough for referring the patient to colposcopy. In our center, every woman with a result of AGC on smear test is referred to colposcopy. All biopsies and endocervical curettages in this study were performed during colposcopic examination. The first evaluation of the women with AGC does not include human papillomavirus (HPV) testing and not recommended until 2007 and HPV testing were not studied for these women. 22 Statistical analysis was done with SPSS ® software package version 21.0 (IBM, Armonk, New York, USA) on Windows 8. Differences in groups associated with different outcomes were evaluated using univariable analysis (cross-tabulation with χ 2 test). p<0.05 was considered significant, adjusting for multiple comparisons. For continuous variables descriptive statistics (mean, standard deviation, and median) were calculated. For discrete variables, counts (n) and percentage (%) were calculated. For independent samples we conducted two-sample ttest of means.
Results
A total of 122 women with Pap smears reported as AGC-FN or AGC-NOS who have histological follow-up were evaluated in this study. First subgroup consisted of 32 women with smears reported as AGC-NOS (not otherwise specified). The second subgroup consisted of 90 women with smears reported as AGC-FN. Each case has been followed up for at least 1 year. The first evaluation of these women includes colposcopic examination and endocervical curettage. Histopathologic evaluation is defined as the secondary evaluation (cervical biopsy, cold knife conization, loop electrosurgical excision procedure).
In the AGC-FN group, there were 90 women with ages ranging from 26-69 and the mean ± standard deviation of the age was 46.8±10 years with a median of 47 years. In AGC NOS group there were 32 women with ages ranging from 25-76 and the mean ± standard deviation of the group age was 47 ±10.9 years with a median of 48 years. There were no significant differences between AGC-FN and AGC NOS groups by means of age (p=0.940).
Number of endometrial biopsy in AGC-FN group was 81/90 (90%). In the AGC-NOS group, number of endometrial biopsy was 29/31 (91.6 %). The percentage of endometrial biopsies was not statistically different in each group (P= 0.710). In the AGC-FN group, 5 women were diagnosed as adenocarcinoma by endometrial sampling and there was no adenocarcinoma case in AGC-NOS group (p=0.001). This finding was statistically significant.
ECC was performed in 83/90 (92.2%) and 29/32 (90.6%) women AGC-FN and AGC-NOS groups, respectively and there was no statistical difference between two groups (p= 0.604). In AGC-FN group, 2 women were diagnosed as adenocancer by ECC. In addition, ECC was reported as endometrial hyperplasia and adenocancer could not be excluded in one woman. For this case, endometrial biopsy was performed at the same time and was reported as atypical glandular hyperplasia. This woman was 62 years old and total abdominal hysterectomy and bilateral salpingo-oophorectomy was performed and final pathology was reported as stage I endometrioid adenocancer of endometrium. In AGC group, 2 women had ECCs reported as endometrial hyperplasia and endometrial samplings of these women were normal. The final diagnosis of both women was normal and no pathology was detected during 1 year follow up.
Number of cervical biopsies in AGC-FN group were 54/90 (60%) and 22/32 (68.7%) in AGC-NOS group (p=0.648).
Adenocarcinoma was reported via cervical biopsies in 3 women in AGC-FN group and no adenocarcinoma cases were detected in AGC-NOS group.
In this study, 16 women are younger than 35 years. Eleven women were in AGC-FN group and 5 women were in AGC-NOS group. In the subgroup analysis of women less than 35 years, only 2 women had HGSIL in AGC-FN group. There was no HGSIL in AGC-NOS group. In this age group no malignant case was observed. All the malignant cases in this study are older than 35 years. The detailed information about groups was shown in Table 1 . 
Discussion
The incidence of AGC is less than 1% in all Pap smear examination. The rate of diagnosis of AGC depends on so many factors such as pathologist's expert, population, the smear technique. So there is a wide difference in the diagnosis of AGC. It may be reported as low as 0.05% to as much as 0.4%. 23, 24 Because our hospital is a reference center in our country, we couldn't give the population-based rate of the diagnosis of AGC. As mentioned before, all women in this study were followed-up at least 1 year. The interobserver variability is quite high in the diagnosis of AGC. In one study, the reported sensitivity is 63% and specificity is 58%. 25 By followup we found important cellular abnormities in approximately one third of women with AGC. The detection rate of clinically significant lesions was increased when the women's histopathologies were reported as AGC-FN. Liquid based cytology is more efficient to show glandular cells on cytology. 26 According to current American Society for Colposcopy and Cervical pathology guideline; initial workup of women with AGC is colposcopy and endocervical sampling. If a woman is older than 35 years or at risk of endometrial neoplasia, endometrial sampling should be added. 27 The role of HPV testing is not well understood. In a study, it was reported that women with HPV positivity were 12 times more likely to have cervical intraepithelial neoplasia compared to HPV negative women with AGC. 28 In conclusion, two main factors play a role in the outcome of the AGC in our study. The first one is the subgroup. The malignancies were observed in 14 (11.5%) women with AGC. A total of 13 women diagnosed as malignant were in AGC-FN group, only 1 woman was in AGC-NOS group. Scheiden et al reported malignancy rate as %10 with AGC in conventional cervical smear. 29 This malignancy rate is similar with our our finding which is 11.5%. The second important factor is the age of the women. All the clinically significant lesions were detected in women older than 35 years. In fact, our study is in line with the recommendation issued by the ASCCP in 2013. 27 
